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@ Process for the production of pigments. 



A Process for the production of a pigment composition comprising precipitating a pigment coupling 
component from alkaline solution by adding to it an acid, in the presence of a pro-formed, water-soluble 
azo dyestuff; and subsequently coupling the precipitated coupling component, containing the azo 
dyestuff, with a pigment dlazo or tetrazo component, ensuring that at no time is any substantial amount 
of uncoupled diazo or tetrazo component present to form a pigment composition containing the 
water-soluble azo dyestuff. 
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The present invention relates to a process for the production of organic pigments, In particular to the pro- 
duction of pigments In the presence of dyestuffe, for use in Inks, paints and plastics, but more specifically In 
inks. 

In British Patent Specification No. 1356253, a process Is described for producing a diarytide pigment 
5 composition by coupling, in water, a tetrazotised pigment benzidine derivative such as 3,3'- dichlorobenzidine, 
with a pigment coupling component; and incorporating into the pigment so obtained, while the pigment Is still 
in the water, a water-soluble azo dyestuff. Similarly, in British Patent Specification No. 1356254, a process is 
described for producing an arylamide yellow, arylamide red or beta-naphthol red pigment composition by cou- 
pling, In water, a diazotised pigment aniline with a pigment acetoacetarylamide, beta-naphthol or 2-hyd- 
10 roxynaphthalene - 3 - carboxyiic acid arylamide coupling component; and incorporating into the pigment so 
obtained, while the pigment is still in the water, a water-soluble azo dyestuff. 

This process has been used to manufacture commercial pigments having excellent colour strength and 
transparency in printing inks, when incorporated by conventional milling techniques, such as high energy bead- 
mills, which are required to achieve the desired level of dispersibility and fine particle size of the pigment compe- 
ls sltion in the applicationa! medium. Alternatively, conventional "flush" products can be used where such 
dispersion equipment is not necessary due to the pre-dlspersed nature of the flush, e.g. a high-speed mixer 
can be used, optionally followed by a light or "potting" pass on a triple roll mill. 

While the flush process gives products having advantages of ease of incorporation and good dispersibBity, 
it is disadvantageous in certain respects. For example, the pigment content of the flush is rather low (around 
20 20-40% by weight), limiting the formulation flexibility of the user, and the requirement to use specified resins 
and solvents potentially limits the broad spectrum customer compalibility, since many Ink makers use their own 
specific individual resins when producing their respective inks. 

We have now found, surprisingly, that by adopting a specific procedure for incorporating an azo dyestuff 
into a pigment, pigment compositions can be obtained which enable easy incorporation in terms of dispersibility, 
2S exhibit fine particle size and other desirable properties similar to those obtained from the flushing process, while 
avoiding the above-mentioned disadvantages and the need to use high energy mills to produce acceptable inks. 

Accordingly, the present invention provides a process for the production of a pigment composition, com- 
prising precipitating a pigment coupling componentfrom alkaline solution by adding to it an acid, in the presence 
of a preformed water-soluble azo dyestuff; and then coupling the precipitated coupling component containing 
30 the azo dyestuff with a pigment diazo or tetrazo component, ensuring that at no time is any substantial amount 
of uncoupled diazo or tetrazo compound present, to form a pigment composition containing the water-soluble 
azo dyestuff. 

The incorporation of the pre-fonmed azo dyestuff during the precipitation of the pigment coupling compo- 
nent, can be effected by any convenient technique. For example, an aqueous alkaline solution of the pigment 

35 coupling component may be added to an aqueous solution containing the pre-formed azo dyestuff and an acid, 
which may be a mineral acid such as hydrochloric acid, but which is preferably an organic acid, especially a 
C r C* alkanoic acid. Acetic acid is particularly preferred. A mixture of acids may also be used. This method of 
coupling component precipitation is the preferred method. 

If desired, an aqueous alkaline solution of the coupling component and the pre-formed azo dyestuff may 

40 be added to an aqueous solution of acid or mixture of acids; or an aqueous solution of the acid or a mixture of 
acids may be added to an aqueous alkaline solution of the coupling component and the pre-formed azo dyestuff; 
an aqueous solution of the pre-formed azo dyestuff in the add or in a mixture of acids may be added to an 
aqueous alkaline solution of the coupling component 

During the step of precipitating the pigment coupling componentfrom alkaline solution, in the presence of 

46 the pre-formed azo dyestuff, the pH value of the precipitation mixture is held in the acid range, preferably in 
the pH range of from 5 to 6.5. During the step of coupling the pigment coupling component/azo dyestuff mixture 
with the pigment diazo or tetrazo component, the pH value of the coupling reaction mixture is preferably allowed 
to drop to 3.5 to 5.5, especially to 4.0 to 5.0, while avoiding the presence of excess uncoupled diazo or tetrazo 
compound. 

50 In each of the various embodiments for re-precipitating the coupling component from alkaline solution by 
contact with an acid, in the presence of an azo dye, the resulting precipitated coupling component/azo dye 
composition is obtained for example In a different physical form relative to that obtained in the absence of dyes- 
tuff. 

The pigment which is to be treated with an azo dyestuff according to the process of the present invention 
55 may be any azo pigment for example an arylamide yellow pigment, a beta-naphthol red pigment, an arylamide 
red pigment or an azo metal salt pigment, in particular a diarytide pigment 

Examples of arylamide yellow pigments which may be produced according to the invention indude: Pig- 
ment Yellow 1 (Yellow G) C.I. No. 1 1680, produced by coupling acetoacetanilide onto 4-methyl-2-nitroanillne, 
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Pigment Yellow 4 {Yellow 5G) C.I. No. 11665, produced by coupling acetoacetaninde onto 4-nftroanOine; and 
Pigment Yellow 3 (Yellow 1 0G) C.l. No. 1 1710, produced by coupling acetoacet-o-chloroanilide onto 4-chlon> 

2- nitroaniline. 

An example of a beta-naphtho! red Is Pigment Red 3, C.l. No. 12120, produced by coupling 2-naphthol 
onto 4-methyl-2-nltroanlIine. 

Examples of aryiamlde reds are Pigment Red 9, C.l. No. 12460, produced by coupling 2-methoxyaniiide 
of 3-carboxy-2-hydroxynaphthalene onto 2,5-dichloroanfline; Pigment Red 7, C.l. No. 12420, produced by cou- 
pling 4-ch!oro-2-methylan(lide of 3-carboxy-2-hydroxynaphthalene onto 4-chloro-2-methylanillne and Pigment 
Red 12, C.l. 12385, produced by coupling 2-mathyianilide of 3-carboxy-2-hydroxynaphthalene onto 2-methyl- 
4-nitroaniIlne. 

Preferred diarylide pigments are diarylide orange pigments, diaryiide red pigments, diarylide blue pigments, 
and in particular diarylide yellow pigments. 

Examples of diarylide orange pigments include Pigment Orange 13, C.l. No. 21110, produced by coupling 

3- methyM -phenyl-5-pyrazolone onto 3,3'-dichlorobenzidine; Pigment Orange 34, C.l. No. 21 1 15, produced by 
coupling 3-methtf-1-p-tolyl-5-pyrazolone onto 3.3'-dichlorobenzidine; and Pigment Yellow 12, CJ. No. 21090, 
produced by coupling acetoacetanOide onto 3 v 3 r *dimethoxybenzidine. 

Examples of the preferred diarylide yellows are Pigment Yellow 12, C4. No. 21090, produced by coupling 
acetoacetanilide onto W-dichlorobenzidine, Pigment Yellow 13, C.l. No. 21100, produced by coupling ace* 
toacet-m-xylidide onto 3,3'-dichlorobenzidine, Pigment Yellow 14, C.l. No. 21095, produced by coupling ace- 
toacet-o-toluidlde onto 3,3'-dichlorobenzidine; Pigment Yellow 17, CI. No. 21105, produced by coupling 
acetoacet-o-anisidide onto 3,3'-dichlorobenzidine; and Pigment Yellow 83, C.L No. 21108, produced by cou- 
pling acetoacet-4-chloro-2,5-dimethoxyanilide onto 3,3'-dichlorobenzidine; and mixtures of diarylide yellow pig- 
ments thereof, e.g. Pigment Yellow 174. 

The pre-formed dyestuff used in the process of the invention may be any azo dye, e.g. a monoazo or in 
particular a bisazo dyestuff. The dyestuff may be rendered water-soluble by the inclusion in its molecule, of 
any water-sol utilising group, but carboxytic acid and, especially, sulphonic acid groups, are particularly con- 
venient water-solubilising groups. The water-solubilising groups may be present in the free acid form, or as 
salts with e.g. alkali metal, alkaline earth metal, ammonium (NrV) or amine salts. 

Examples of monoazo dyes which may be used are those having the formula I: 




(D 



wherein A represents a residue of either formula II or formula Ml: 



40 



CH 3 



OO 



45 
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in which R3 and R*, independently, are CI, CH 3 0, C r C 4 alkyl, S0 3 H, C0 2 H, provided that at least one S0 3 H or 
CO2H group is present 

15 Specific examples of bisazo dyes of formula IV, Include those obtained by coupling acetoacetanilide, ace- 
toacet-m-xylidide, acetoacet-o-toluidide, acetoacet-p-toluidide, acetoacet-o-anisidide, acetoacet-o-chloroani- 
lide, 3-methyM-phenyl-5-pyrazoIone or 3-methyl-1-p-to!yl-5-pyrazolone onto 4,4'-diamino-2,2'-biphenyl 
disuiphonic acid; and those obtained by coupling acetoacet-p-sulphoanilfde onto 3 v 3'-dich!orobenzidine or onto 
3,3'-dimethoxybenzidine. 

20 The amount of the pre-formed azo dye used in the process of the present invention may vary within a wide 
range. Preferably an amount of azo dye ranging from 0.1 to 25 %, especially from 0.5 to 10% by weight is used, 
based on the weight of the total pigment composition produced in the process. 

The azo dye used may be a single compound, or may be a mixture of two or more different azo compounds. 
The azo dye used may be of the same chemical type as the pigment, or it may be of a different chemical 
25 type. Thus, for example, a monoazo dye may be used to treat a bisazo pigment, or a bisazo dye may be used 
to treata monoazo pigment. Normally and preferably however, the azo dye and the azo pigment will be of similar 
type and shade. Most preferably a pre-formed diarylide dye is used to treat a diarylide pigment 

Various co-additives may be incorporated into the pigment compositions produced according to the present 
invention, either individually or as mixtures thereof. Examples of such co-additives, which are used normally 
30 in a total amount of from 1 to 50% by weight of the total pigment composition, include surfactants, resins and 
long chain fatty acids and amines. Surfactants used may be of the anionic type, such as fatty acid taurides, 
fatty acid N-methyltaurides, fatty acid isothionates, alkylbenzenesulphonates, alkylnaphthalenesulphonates, 
alkyi-phenol polyglyco! ether sulphates and fatty alcohol polyglycol ether sulphates; fatty acids, such as pal- 
mitic, stearic and oleic adds; soaps, such as alkali metal salts of fatty acids and naphthenic acids; cabonic sur- 
35 factants include quaternary ammonium salts, and N-oxides of tertiary amines or salts thereof; non-ionic 
surfactants include fatty alcohol polyglycol ethers (ethoxylated fatty alcohols) , fatty acid polyglycol esters, alkyl- 
phenol polyglycol ethers and dialkyl polyglycol ethers. Resins include wood rosin, hydrogenated wood rosin, 
and pdyamide resins e.g. those produced by condensing phthaiic anhydride with long chain amines. Amines 
which may be added include long chain primary amines e.g. stearyl amine; amine derivatives of wood rosin; 
40 N-long chain alkytalkyiene diamines; polyamines; beta-amines, polyamide/polyamine derivatives of ethoxyt- 
. ated fatty amines and diamines, and derivatives of these compounds. 

Relative to conventional methods of producing azo pigments treated with an azo dyestuff, the process of 
the present invention provides the following advantages: 

1. The time required for the coupling of the coupling component and the diazo or tetrazo component is 
45 greatly reduced, and is typically halved; 

2. in many instances the pigment product quality is significantly improved In terms of Its ease of incorpor- 
ation, dispersibility and fine particle size in applications! media. For example, a useable ink can be produced 
by use of a high-speed stirrer, optionally followed by a light dispersion pass on a triple roll mill, the ink quality 
being characterised in having substantially no particles greater than 20 microns in size compared to con- 

50 ventionaily prepared material which produces inks with significant numbers of such particles when prep- 
ared under similar conditions; 

3. The pigment product manufactured by the process of the invention, when incorporated Into applicational 
media, is similar in quality to that produced when conventional flush products are incorporated by similar 
techniques, and yet special resins and solvents which are essential to flushing procedures are not required. 

55 The invention is further illustrated by the following Examples. All parts are by weight unless otherwise 
stated. 
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Example 1: 

Solution (I); Tetrazo 3,3'-dichlorobenzidine Is prepared by tetrazotising 19.2 parts of S^dichlorobenzidtne 
in 300 parts of water at 0°C. Solution (II): 23.5 parts of acetoacet-m-xylldide and 9.3 parts of acetoacet-o-to- 

5 lukjide are dissolved in a solution of 7.5 parts of sodium hydroxide in 200 parts of water. Solution (ill): 1 .2 parts 
of dyestuff prepared by coupling tetrazotlsed 4 t 4'-dlamino-2,2'-blphenyl disuiphonic acid with acetoacet-nvxyll- 
dide are dissolved in 80 parts of water at 80°C. 

Solution (III) Is added to a coupling vessel containing 600 parts of water. The pH of the diluted solution (III) 
Is adjusted to 2.5 with dilute acetic add. Solution (II) is then added to the coupling vessel over the course of 5 

10 minutes. The pH of the contents of the coupling vessel is adjusted to 6.0 with either dilute acetic acid or dilute 
sodium hydroxide, as required. Solution (I) is run into the coupling vessel at ambient temperature ensuring that 
at no time is any substantial quantity of uncoupled tetrazo compound present The pH of the mixture is allowed 
to drop to 4.9/5.1 and controlled at this pH as necessary by addition of 10% sodium hydroxide solution. The 
pH of the pigment slurry so obtained is raised to 6.0 by addition of 10% sodium hyroxide solution. 25.6 parts 

15 of the disproportionated gum rosin sold under the trade mark "Recoldis A Resin", dissolved in a solution of 3.5 
parts of sodium hydroxide in 300 parts of water at 90°C are added to the pigment slurry. The slurry is heated 
to 90/95°C and a solution of 3.4 parts of zinc sulphate monohydrate in 50 parts of water is added over 2 minutes. 
The pH is adjusted to 6.0 with dilute hydrochloric acid and the slurry is stirred for 1 hour at 90/95°C. Pigment 
is then filtered off, washed with water and dried at 60°C. 

20 An ink premix is formed by dispersing 30 parts of pigment so obtained in 1 05 parts of heatset varnish and 
1 5 parts of aliphatic distillate having a boil ing point of 260-290 °C by stirring at 9,000 rpm for 1 0 minutes at 70°C 
on a high speed stirrer. The ink premix is mixed by hand with further heatset varnish and distillate to give an 
ink containing 14.6 parts of pigment composition for 100 parts of ink. The ink so prepared is given one light 
dispersion pass on a three roll mill. 

25 The dispersibiiity of the pigment is visuaDy assessed under a microscope at the premix stage and after three 
roll mill treatment Strength development is assessed between premix and three roll mill stages. The results 
are shown in Table 1. 

The composition of the varnish used is as follows; 1 000 parts Sparkle 51®, a rosin-modified phenolic; 2000 
parts Thermogel K5<S>, a rosin modified phenolic and 660 parts of linseed oil acid, refined. 

30 

Comparative Example 1: 

A pigment powder is prepared by using the procedure described in Example 1, except that the dyestuff 
solution (111) is added at the end of the coupling reaction after pH adjustment to 6.0 and before resin addition. 
35 This procedure of adding dyestuff is the conventional practice adopted in the pigment industry. The pigment 
product is made into an ink as described in Example 1 and evaluated similarly (see Table 1). 

Example 2: 

40 A pigment powder is prepared by using the procedure described in Example 1 except that the dyestuff sol- 
ution (111) is added to the acetoacet-m-xylidide/acetoacet-o-toluidide solution (II) and this mixture is run into a 
coupling vessel containing 600 parts of water adjusted to pH 2.5 using acetic add. The pigment powder is made 
into an ink as described in Example 1 and evaluated similarly (see Table 1). 

45 Example 3: 

A pigment powder is prepared using the procedure described in Example 1, except that the dyestuff weight 
is reduced by 50%. The pigment is made into an ink and evaluated as outlined in Example 1 (see Table 1). 

so Comparative Example 2: 

A pigment powder is prepared using the procedure described in Example 3 except that the dyestuff solution 
(III) is added at the end of the coupling reaction, after pH adjustment to 6.0 and before addition of resin solution, 
viz using conventional practice. The pigment is made into an ink and evaluated as in Example 1 (see Table 1 ). 

55 

Example 4: 

A pigment powder is prepared using the procedure described in Example 1 except that the dyestuff solution 

6 
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(III) and the coupling component solution (II) are mixed and added to a coupling vessel containing only 600 
parts of water. Dilute acetic acid is then slowly added to the coupling vessel until the pH drops to 6.0. The pig- 
ment powder is made into an ink as described in Example 1 and evaluated similarly (see Table 1 ). 

Comparative Example 3: 

A pigment powder is prepared using the procedure described in Example 4 except that the dyestuff solution 
(III) is added at the end of the coupling reaction after pH adjustment to 6.0 and before addition of resin solution, 
as per conventional practice. The pigment is made into an ink and evaluated as in Example 1 (see Table 1). 

Example 5: 

A pigment powder is prepared using the procedure described in Example 1 except that no solution of zinc 
sulphate monohydrate is added and the final pH of the pigment slurry is adjusted to 3.0 with dilute hydrochloric 
acid instead of 6.0. The pigment powder is made into an ink and evaluated as in Example 1 (see Table 1). 

Example 6: 

Example 1 Is repeated except that the water-soluble azo dyestuff, prepared by coupling tetrazo 3,3'- 
dichlorobenzidine with acetoacet-p-sulphoanilide, replaces the dyestuff prepared by coupling tetrazo 4,4'- 
diamino-2,2 '-biphenyl disulphonic acid with acetoacet-rrwcylidide. The pigment product is made into an ink and 
evaluated as in Example 1 (see Table 1). 

Example 7: 

Example 1 is repeated except that the water-soluble azo dyestuff, prepared by coupling tetrazo 4,4'-diami- 
no-2,2'-diphenyl disulphonic acid with acetoacet-m-xylidide and 3-methyt-1-phenyl-5-pyrazolone f replaces the 
dyestuff prepared by coupling tetrazo 4,4'-diamino-2,2'-biphenyl disulphonic acid with acetoacet-m-xylidide. 
The pigment product is made into an ink -and evaluated as in Example 1 (see Table 1). 

Example 8: 

Solution (I): Tetrazo 3,3'-dichlorobenzidine is prepared by tetrazotising 38.3 parts of 3,3'-dichlorobenzidine 
in 300 parts of water at 0°C. Solution (II): 63.5 parts of acetoacet-m-xylidide are dissolved in a solution of 12 
parts of sodium hydroxide in 400 parts of water. Solution (III): 1.8 parts of dyestuff prepared by coupling tet- 
razotised 4,4'-diamino-2 r 2'-biphenyl disulphonic acid with acetoacet-m-xylidide are dissolved in 100 parts of 
water at 80°C. 

Solution (III) is added to a coupling vessel containing 800 parts of water. The pH of the diluted solution (III) 
is adjusted to 2.5 with dilute acetic add. 

Solution (II) is then added to the coupling vessel over the course of 5 minutes. The pH of the contents of 
the coupling vessel is adjusted to 6.0 with either dilute acetic acid or dilute sodium hydroxide, as required. Sol- 
ution (I) is run into the coupling vessel at ambient temperature ensuring that at no time is any substantial quantity 
of uncoupled tetrazo compound present The pH of the mixture is allowed to drop to 4.6/4.7 and controlled at 
this pH, as necessary, by addition of 1 0% sodium hydroxide solution. The pH of the pigment slurry so obtained 
is raised to 6.0 by addition of 10% sodium hydroxide solution. 46.5 parts of the resin, based on hydrogenated 
abietic acid sold under the Trade Mark "Staybelite Resin", dissolved in a solution of 6 parts of sodium hydroxide 
in 400 parts of water at 90°C, are added to the pigment slurry. The slurry is boiled and the pH of the slurry is 
adjusted to 5.0 with dilute hydrochloric acid solution. The slurry is boQed for 1 hour. The pigment product is 
then filtered ofT, washed with water and dried at 60°C. The pigment powder is made into an ink and evaluated 
as in Example 1 (see Table 1 ). 

Comparative Example 4: 

A pigment powder is prepared using the procedure described in Example 6 except that the dyestuff solution 
(III) is added at the end of the coupling reaction after pH adjustment to 6.0 and before addition of resin solution 
viz using conventional practice. The pigment is made into an ink and evaluated as in Example 1 (see Table 1). 
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Example 9: 



Solution (I): Tetrazo 3,3'-dichlorobenzldine Is prepared by tetrazotlslng 57.6 parts of 3,3'-dichIorobenzidine 
In 580 parts of water at 0°C. Solution (II): 64.0 parts of 3-methyl-1-phenyl-5-pyTazolone and 0.3 parts of 3-car- 

5 boethoxy-1-phenyl-5-pyrazolone are dissolved In a solution of 19.7 parts of sodium hydroxide in 900 parts of 
water. Solution (III): 0.7 parts of dyestuff prepared by coupling tetrazotised 3,3'-dichlorobenzidIne with 3-me- 
thyl-1 -(4-sulphophenyf ^©-pyrazolone, are dissolved In 70 parts of water at 70°C. 

Solution (III) is added to a coupling vessel containing 30.0 parts of glacial acetic acid in 1600 parts of water. 
Solution (II) is then added to the coupling vessel over the course of 5 minutes to give a suspension of pH 6.6. 

10 The pH of the contents of the coupling vessel is lowered to 6.0 with dilute acetic acid and the temperature is 
lowered to 10°C with ice. Solution (I) is run into the coupling vessel over 20 minutes while the temperature Is 
maintained at 1 0°C, ensuring that at no time is any substantial quantity of uncouplet tetrazo compound present 
After coupling, the pH of the pigment slurry is raised from 1.8 to 6.0 using 10 % aqueous sodium hydroxide. 
67.0 parts of the disproportionated gum rosin solt under the trade mark "Recoldis A Resin", dissolved in a sol- 

15 ution of 6.6 parts of sodium hydroxide in 600 parts of water at 90°C are added to the pigment slurry. The slurry 
is heated to 95°C whereupon a solution of 8.2 parts of zinc sulphate monohydrate in 150 parts of water is added 
over 2 minutes. The pH is adjusted to 6.0 with dilute hydrochloric acid and the slurry is stirred for 30 minutes 
at 95°C. The pigment product Is isolated by filtration washed salt-free with water, and oven-dried at 65°C. Ink 
prepared from the pigment product using the procedure outlined in Example 1 exhibits superior dispersibility 

20 to ink prepared from pigment manufactured by the conventional method of dyestuff treatment, viz Comparative 
Example 5. 

Comparative Example 5: 

25 A pigment product is prepared by using the procedure outlined in Example 9 except that the dyestuff sol- 
ution (111) is added at the end of the coupling reaction, after pH adjustment to 6.0 and before resin addition. As 
In Example 9, tetrazo solution (I) is added to the precipitated coupling component over 20 minutes. However, 
a total of 2 hours are required for complete reaction of the tetrazotised 3,3'-dichlorobenzid i ne, compared to only 
20 minutes for coupling component precipitated in the presence of dyestuff, viz Example 9. 

30 
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Example Coupling 
Rate 



Premix 
Dispersion 



Final 

Dispersion 



Particles 
above 20 
Microns 
in Premix 
Ink 



Strength 
Develop- 
ment 



15 



20 



25 



30 



35 



40 



45 



50 



1 


fast 


excellent 


good 


none 


good 


CI 


slow 


very poor 


good 


many 


poor 


2 


fast 


excellent 


good 


none 


good 


3 


fast 


excellent 


good 


none 


good 


C2 


slow 


very poor 


good 


many 


poor 


4 


fast 


excellent 


good 


none 


good 


C.3 


" slow 


very poor 


good 


many 


poor 


5 


fast 


excellent 


good 


none 


good 


6 


fast 


excellent 


good 


none 


good 


7 


fast 


excellent 


good 


none 


poor 


8 


fast 


excellent 


good 


none 


good 


C.4 


slow 


poor 


acceptable 


many 


poor 
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Key 

Coupling Rate 

Fast = faster than normal; slow = normal rate of coupling i.e. coupling in the absence of dyestuff. 
Dispersion 

Rating: excellent good, acceptable, poor and very poor. 

Conventional dyestuff treated pigments, when incorporated into ink media, for example heatset systems, 
as described in Example 1, do not usually yield useable inks after premixing. These inks are generally charac- 
terised by: 

(i) very poor or poor premix dispersion with many particles greater than 20 microns; 

(ii) acceptable or good final dispersion. 

Pigments manufactured by the process of the invention usually yield useable inks after premixing when 
incorporated as outlined in Example 1. These inks are generally characterised by. 

(i) excellent premix dispersion with substantially no particles greater than 20 microns; 

(ii) good final dispersion. 

Strength Development 
Rating: good or poor 

The strength development between the premix and final ink stages is rated as poor when conventional 
dyestuff treated pigments are evaluated as in Example 1 . 
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Claims 

1. A process for the production of a pigment composition comprising precipitating a pigment coupling com- 
ponent from alkaline solution by adding to it an acid, In the presence of a pro-formed, water-soluble azo 
5 dyestuff; and subsequently coupling the precipitated coupling component, containing the azo dyestuff, with 
a pigment diazo or tetrazo component, ensuring that at no time is any substantial amount of uncoupled 
diazo or tetrazo component present, to form a pigment composition containing the water-sol u We azo dyes- 
tuff. 

10 2. A process according to claim 1 wherein an aqueous alkaline solution of the pigment coupling component 
is added to an aqueous solution containing the acid and the pre-formed azo dyestuff. 

3. A process according to claim 1 wherein an aqueous alkaline solution of the coupling component and the 
pre-formed azo dyestuff is added to an aqueous solution of the acid, or mixture of acids. 

15 

4. A process according to claim 1 wherein an aqueous solution of the acid or mixture of acids, is added to an 
aqueous alkaline solution of the coupling component and the pre-formed azo dyestuff. 

5. A prozess according to claim 1 wherein an aqueous solution of the preformed azo dyestuff in the acid or 
20 in a mixture of the acid is added to an aqueous alkaline solution of the pigment coupling component 

6. A process according to any of the preceding claims wherein, during the step of precipitating the pigment 
coupling component from alkaline solution in the presence of preformed azo dyestuff, the pH value of the 
precipitation mixture is in the range of from 5 to 6.5. 

25 

7. A process according to any of the preceding claims wherein, during the step of coupling the pigment cou- 
pling component/azo dyestuff mixture with the pigment diazo or tetrazo component, the pH value of the 
coupling reaction mixture is within the range of from 3.5 to 5.5, preferably from_4.0 to 5.0, while avoiding - 
the presence of excess uncoupled diazo or tetrazo compound. 

JO 

8. A process according to any of the preceding claims wherein the pigment is an arylamide yellow pigment, 
a beta-naphtho! red pigment, an arylamide red pigment, an azo metal salt pigment or a diaryiide pigment, 
preferably a diaryiide yellow pigment, and particularly preferred is Pigment Yellow 1 2. Pigment Yellow 1 3, 
Pigment Yellow 14, Pigment Yellow 17 or Pigment Yellow 83, or mixtures of these. 

js 

9. A process according to any of these preceding claims wherein the azo dyestuff is a mono or preferably a 
bisazo dyestuff. 

10. A process according to claim 9 wherein the monoazo dyestuff has the formula I: 

40 
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in which A is a residue of formula II or III: 
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(HI) 

in which X, Y and Z are the same or different and each is H, C0 2 H, S0 3 H, CI, Br, NO* NH 2 , aikyl, aryi, 
alkoxy or aryloxy provided that at least one of X, Y and Z is C0 2 H or S0 3 H; and m, n and p are the same 
or different and each is 1, 2, 3, 4 or 5; and provided that when m, n or p t respectively, are 2, 3 ( 4 or 5 V then 
individual substituerits X, Y and Z, respectively, may be the same or different, and preferably wherein the 
monoazo dyestuff of formula I is that obtained by coupling acetoacetanilide onto aniline-p-sulphonic acid, 
o-nitroanil ine-p-sul phonic acid, an iiine-p-carboxylic acid or o-chioroa niline-p-carboxylic acid; or by coupling 
acetoacet-p-sul phoanilide onto aniline, p-nitroanillne or o-chloroaniline; or by coupling 2-naphthol onto ani- 
line-p-sulphonic acid. 

35 11 A process according to claim 9 wherein the bisazo dyestuff has the formula IV: 
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N=N - B 1 



wherein B and B 1 are the same or different and each Is a residue of formula II or formula V: 
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p 



(V) 

is 

in which P and Q are the same or different and each is H, C0 2 H, S0 3 H. CI, Br, NO* NH 2 , aDcyl, aryl, alkoxy 
or aryioxy; and I is 1, 2, 3, 4 or 5 and, when I is 2, 3, 4 or 5 then individual substituents Q may be the same 
or different; and either both are H and both R2 am S0 3 H, or both R, are CI, CH 3 0 or Ct-C^alkyl and 
both R 2 are H; provided that the compound of formula IV contains at least one S0 3 H or C0 2 H substituent; 
20 or Ri and R 2 are the same and each is S0 3 H or C0 2 H, or wherein the bisazo dyestuff has the formula VI: 



25 




30 R 4 *4 

(VI) 

wherein B and B 1 are as defined above, and R 3 and R* independently, are CI, CH 3 0, C r C 4 alkyl, S0 3 H or 
35 C0 2 H, provided that the compound of formula VI contains at least one SO a H or C0 2 H group, the bisazo 
dyestuff preferably being one obtained by coupling acetoacetanilide, acetoacet-m-xyfidide, acetoacet-o- 
toluidide, acetoacet-p-toluidide, acetoacet-o-anisidide, acetoacet-o-chloroanilide, 3-methyl-1 -phenyl-5- 
pyrazolone or 3-methyM-p-to!yt-5-pyrazolone, onto 4,4'-diamino-2,2'-biphenyi disufphonic acid; or one 
obtained by coupling acetoacet-p-sulphoniiide onto 3,3'-dichIorobenzidine or onto 3,3'-dimethoxyben- 
40 zidine. 

12. A process according to claim 1 wherein the amount of azo dyestuff used ranges from 0.1 to 25 % by weight, 
preferably from 0.5 to 1 0 % by weight, based on the weight of the total pigment composition produced in 
the process. 

45 

13. A process according to claim 1 wherein the azo dyestuff and the azo pigment are of a similar chemical 
type and of a similar shade. 

14. A paint or plastic containing a pigment prepared by the process according to daim 1. 

50 

15. A printing ink containing a pigment prepared by the process according to claim 1. 



65 



12 



BNSDOCID: <EP O4S1094A1J_> 



EP0 451 084 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AffUctlloa Nambor 



DOCUMENTS CONSIDERED to be relevant 



EP 91810196.5 



Catenary 



Citation of tfacaacat with tadicatio*, wfccre opt re priato, 
of relevant t 



Relevant 
to daira 



CLASSIFICATION OF THE 
APPLICATION <UuCt5> 



D, A 



D,A 



US - A " 2 237 768 
(SCUDI) 

* Claims 2,4-7.13-15; page 1, 
right column, lines 8-46 * 

GB - A - 1 356 253 
(CIBA-GEIGY (U.K. ) LIMITED) 

* Claims 1-6 •* 

GB - A - 1 356 254 
(CIBA-GEIGY (U. K. ) LIMITED) 

* Claims 1-7 * 

GB - A - 2 129 434 
(CIBA-GEIGY AG) 

* Claims 1,10 * 



1.9, 
12,13 



1,8,9 



1,8,9 



The present search report has been drawn up for all claims 



C 09 B 41/00 

C 09 B 67/22 
C 09 D 11/00 



TECHNICAL FIELDS 
SEARCHED (lat- CLS) 



C 09 B 

C 09 D 



VIENNA 



D*< * talcum «f ike ustft 

10-07-1991 



HAUSWIRTH 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 
Y : putkuiarty rettvaaf ff combined wit 

docaaeat of the same category 
A : teehatlotical kackgrouad 
O 
P 



T : theory or ariaciiJe underlying the Invention 
E : earlier patent document, bet published on, or 

alter the flUag date 
O : document cited lo the appUatloc 
L : documcat died for other reasons 

St : member of (be same patent family, ccrrapondle* 



13 



BNSDOCID: <EP 0451094A1_1_> 



